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ABSTRAK 
 
Humamuddin, G0013114, 2016. Penapisan Fitokimia Indonesia Sebagai Agonis 
Reseptor Glucagon-Like Peptide-1 In Silico pada Diabetes Melitus Tipe-2. 
Skripsi. Fakultas Kedokteran, Universitas Sebelas Maret, Surakarta. 
 
Latar Belakang: Prevalensi diabetes melitus (DM) terus meningkat di dunia, 
sedangkan terapi DM menggunakan obat oral antidiabetik (OAD) belum efektif. 
Agonis GLP-1R merupakan obat DM yang banyak dikembangkan karena dapat 
menurunkan kadar gula darah tanpa efek hipoglikemia. Namun, agonis GLP-1R 
memiliki efek samping berat seperti pankreatitis, kanker tiroid, dan kanker 
pankreas. Indonesia memiliki 9.600 spesies tanaman yang beberapa diantaranya 
memiliki efek farmakologis sehingga berpotensi dikembangkan sebagai obat. 
Penelitian ini bertujuan mengidentifikasi fitokimia Indonesia yang memiliki 
aktivitas sebagai agonis GLP-1R secara in silico 
 
Metode Penelitian: Penelitian ini adalah penelitian bioinformatika. Sampel 
penelitian berupa 517 senyawa herbal di Indonesia yang memenuhi kriteria 
Lipinski dari total 6.776 senyawa aktif pada database HerbalDB. Senyawa standar 
yang digunakan adalah potongan residu Exendin-4. Struktur Exendin-4 yang 
berikatan dengan GLP-1R diperoleh dari Protein Data Bank dengan kode: 3C5T. 
Validasi potongan Exendin-4 dengan GLP-1R dilakukan untuk mendapatkan skor 
docking dan lokasi ikatannya pada GLP-1R. Molecular docking antara senyawa 
fitokimia dengan GLP-1R dilakukan dengan Autodock Vina 1.1.2. Visualisasi 
hasil docking dilakukan dengan Pymol 1.7.4. Kandidat agonis GLP-1R dianalisis 
berdasarkan skor docking, kesamaan lokasi ikatan dan kriteria Lipinski’s rule of 
five. 
 
Hasil Penelitian: Boeravinon F, Luteolin, Scoulerine, dan Cleomiscosin D 
merupakan 4 fitokimia terpilih yang paling berpotensi menjadi agonis GLP-1R 
berdasarkan analisis skor docking dan kesamaan lokasi ikatan dengan potongan 
Exendin-4. Boeravinon F berikatan pada Leu
32
, Glu
127
, dan Glu
68
 dengan skor 
docking -5,4 kkal/mol, -6,7 kkal/mol, dan -4,28 kkal/mol secara berurutan. 
Luteolin berikatan pada Leu
32
, Glu
127
, dan Glu
68
 dengan skor docking -5,2 
kkal/mol, -6,34 kkal/mol, dan -4,22 kkal/mol secara berurutan. Scoulerine 
berikatan pada Leu
32
, Glu
128
, dan Glu
127
 dengan skor docking -5,18 kkal/mol, -
5,86 kkal/mol, dan -6,3 kkal/mol secara berurutan. Cleomiscosin D berikatan pada 
Glu
128
, Glu
127
, dan Glu
68
 dengan skor docking -5,8 kkal/mol, -6,36 kkal/mol, dan -
3,72 kkal/mol secara berurutan.  
 
Simpulan: Boeravinon F, Scoulerine, Luteolin, dan Cleomiscosin D merupakan 
fitokimia Indonesia yang paling berpotensi menjadi agonis GLP-1R in silico.  
Kata kunci: Agonis GLP-1R, fitokimia Indonesia, molecular docking, diabetes 
melitus. 
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ABSTRACT 
 
Humamuddin, G013114, 2016. Screening of Indonesian Pythochemicals as 
Glucagon-Like Peptide-1 Receptor Agonist In Silico in Type-2 Diabetes Mellitus. 
Mini Thesis, Faculty of Medicine, Sebelas Maret University, Surakarta. 
 
Background: Prevalence of diabetes mellitus (DM) continues to rise in the world, 
while DM therapy using oral antidiabetic drug (OAD) was still not effective. 
GLP-1R agonist was a drug that has been developed because it can lower blood 
sugar levels without hypoglycemic effect. However, GLP-1R agonists have severe 
side effects such as pancreatitis, thyroid cancer, and pancreatic cancer. Indonesia 
has 9,600 herbal plants, some of which have a pharmacological effect that could 
potentially be developed as a drug. This study aimed to identify the Indonesian 
pythochemicals that have activity as GLP-1R agonist in silico.  
 
Methods: The research was a bioinformatics study which utilized all 
phytochemicals in HerbalDB that had PubChem access code and met the criteria 
for Lipinski's rule of five as sample. Truncated Exendin-4 was used as standard 
compound. The structure of Exendin-4 bound to GLP-1R was obtained from the 
Protein Data Bank, code: 3C5T. Validation of truncated Exendin-4 with GLP-1R 
needed to get docking scores and binding site at GLP-1R. Molecular docking 
between phytochemical compounds with GLP-1R models was done using 
AutodockVina 1.1.2. Visualization of docking results was done using PyMOL 
1.7.4. GLP-1R agonist candidates were analyzed based on binding affinity, 
binding site similarity, and Lipinski's rule of five criterias. 
 
Results: Boeravinon F, Scoulerine, Luteolin, and Cleomiscosin D were four 
selected phytochemicals of the most potentially as GLP-1R agonist based on 
analysis of docking scores and binding site similarity with truncated Exendin-4. 
Boeravinon F bound to Leu
32
, Glu
127
, and Glu
68
 with docking scores of -5.4 
kcal/mol, 6.7 kcal/mol, and -4.28 kcal/mol, respectively. Luteolin bound to Leu
32
, 
Glu
127
, and Glu
68
 with docking scores of -5.2 kcal/mol, -6.34 kcal/mol, and -4.22 
kcal/mol, respectively. Scoulerine bound to Leu
32
, Glu
128
, and Glu
127
 with docking 
score of -5.18 kcal/mol, -5.86 kcal/mol and -6.3 kcal/mol, respectively. 
Cleomiscosin D bound to the Glu
128
, Glu
127
, and Glu
68
 with docking scores of -5.8 
kcal/mol, -6.36 kcal/mol, and -3.72 kcal/ mol, respectively. 
 
Conclusion: Boeravinon F, Scoulerine, Luteolin, and Cleomiscosin D were the 
most potent Indonesian phytochemicals that could be a GLP-1R agonist in silico. 
 
Keywords:  GLP-1R agonists, Indonesian phytochemicals, molecular docking, 
diabetes mellitus 
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